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The CSIRO Parkes Radio Telescope
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One of the 
world’ld’s greatt 
research 
instruments

Commonwealth Scientific and Industrial 
Research Organisation (CSIRO)



Space Missions
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11. MarinerMariner 22 – 19621962

2. Mariner 4 – 1965

33. Apollo A ll MiM ssi iions – 19691969-7272

4. Voyager 2 Uranus – 1986

5. Halley’s Comet (Giotto) – 1986

6. Voyager 2 Neptune – 1989

7. Galileo Jupiter – 1996-97

8. ACP (Mars) –( ) 2003-04

9. Huygens – 2005

1010. CuriosityCuriosity –– 20122012



The CSIRO Parkes Telescope

Solar System Exploration @ 50 Symposium

Conceived by Edward 
“T“Tafafffy”” BoBowenen inin 19541954.

The best all round 
instrument was a 
large, fully-steerable 
dish antenna



Funding the Project

1. $250,000 from the Carnegie Corporation

22. $250$250,000000 ffromrom tthehe RockefellarRockefellar FoundationFoundation

3. Matching Funds from Australian Government

4. $55,000 Australian Private Donations

5. Additional funds from the Australian 
Government and Rockefellar Foundation
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Funding the Project

1. $250,000 from the Carnegie Corporation

22. $250$250,000000 fromfrom thethe RockefellarRockefellar FoundationFoundation

3. Matching Funds from Australian Government

4. $55,000 Australian Private Donations

5. Additional funds from the Australian 
Government and Rockefellar Foundation

$1,420,000
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Design by Freeman Fox & Partners

CSIRO Engineer, 
HarryHarry MinnettMinnett,, 
supervised the 
design and drive 
system from 
1956-59
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Construction: 1959‐61
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ParkesParkes waswas chosenchosen asas thethe sitesite becausebecause 
of the lack of radio interference



Construction: 1959‐61

MAN of West Germany were the main constructors
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Construction: 1959‐61
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Construction: 1959‐61
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Construction: 1959‐61

First Tip of the Dish
October 1961

Official Opening
31 October 1961
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John Bolton Appointed the First Director
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Space Missions

PIONEER 4

66 MarchMarch 19591959
Flew past the Moon at a 
recordrecord distancedistance ofof 654654,860860 kmkm

NASA/JPL could not 
communicate with it
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The JPL Large Aperture Antennas

JPL needed largest possible antenna

1. 6–12 dB improvement over existing 26 metre
array, that is, 60 – 80 metre class antennae

2. Optimum performance at 2200 MHz
(surface accuracy) ( y)

3. Pointing accuracy of 1.2 minutes of arc

4. Slew rates of   ~10°/min
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The JPL Large Aperture Antennas

JPL needed largest possible antenna

These reqquirements matched 
Parkes very closely
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A Proposal

From 1959-61 : Cooperative Space
Exploration Program proposedExploration Program proposed

Occasional use of Parkes forOccasional use of Parkes for datadata
acquisition of a short term nature
wherewhere anan extremelyextremely strongstrong and

reliable signal was required
and

Letter from Edmond Buckley, NASA Assistant Director, Space 
Flight Operations to E.G. Bowen – dated 29 June 1960
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NASA Research Grant: NsG‐240‐62

William Pickeringg invited the CSIRO 
to participate in the feasibility studies 
and sppecification reviews of the JPL
large aperture antennas

Harry Minnett appointed Officer-in-
ChargeCharge ofof advancedadvanced antennaantenna designdesign 
to head the CSIRO study
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NASA Research Grant: NsG‐240‐62

Determine detailed pperformance
parameters of the Parkes Telescope as regards:
a) structural behaviour

b) characteristics of the drive system

c) radio frequency performance

d) vibration characteristics

e) measurements of dish shape in the zenith and tilted positions
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NASA Research Grant: NsG‐240‐62

This information was considered to be of
critical importance in the design and

construction of the JPL antennas

Bruce Rule, Bill Merrick, Eb Rechtin
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The DSN
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Mariner 2

First interplanetary space probe

FlewFlew byby VVenusenus onon 
14 December 1962

FlewFlew withinwithin 34,76234,762 kmkm 
of the surface

Solar System Exploration @ 50 Symposium



Mariner 2

A siA implle experiimentt measuriing

11. SpacecraftSpacecraft positionposition

2. Siggnal level

3. Doppler frequency

Establish the technique and measure
thethe performanceperformance ofof aa 6464-metremetre antennaantenna
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Mariner 2

Tracked it for two weeks from
20 December 1962 to 3 Januaryy 1963
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Mariner 2

960 MHz (L-band) 
transportable 

phasephase-locklock receiverreceiver

20 Hz gate
tunedtuned manuallymanually

The Ancient Mariner
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Mariner 2
Harry Minnett’s

hand calculations
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NeededNeeded bothboth PositionPosition AANDND FrequencyFrequency



Mariner 2

Harry Minnett
requested predicts from

WWoomeraoomera DSIFDSIF

19 December GMT
(20 December AEST)
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Mariner 2

146 dBm 3 dB
-143 dBm

5 dB

-146 dBm

-151 dBm151 dBm

“Progress Report No. 1 on Studies Under NASA Research Grant NsG-240-62”
by Harry Minnett. April 1963.

Solar System Exploration @ 50 Symposium



Parkes: The Model for the 64m DSN Antennas

Goldstone eventually commissioned in May 1966
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Mariner 4

By Mariner 4, the Goldstone
64-metre dish was still

one year from completion

Parkes was approached to provide a
64-metre capability to act as a

backup for the DSN
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Mariner 4

22 images returned of Martian surface

Parkes provided a 3dB improvement 
over the existing DSN array

Parkes data combined with others to 
produce improved imagp p ges of Martian 
surface
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Mariner 4

Image 11 was the best

Astronomers were 
disappointed!
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Apollo 11 – An Invitation to Dinner

In October 1968, John 
BoltonBolton waswas invitedinvited toto 
dinner at the home of Bob 
LeightonLeighton.

HeHe waswas askedasked toto makemake 
Parkes available for the 
ApolloApollo 1111 missionmission
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Apollo 11 – A TV spectacular

600 million people

(1/6th of mankind)
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Apollo 11 – TV Broadcast

Time Video Transmission
00:0000:00

00:31

TV on: Picture is from GDS (upside down)TV on: Picture is from GDS (upside down)

Picture is reversed

01:39 Picture switched to HSK

02:20

04:42

05:36

Armstrong steps onto the Moon

Picture back to GDS (negative)

Picture switched to HSK

06:49 Picture back to GDS

08:51 Parkes Main Beam picture
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Apollo 11 – Comparison #1

GDS
Armstrong

PKS
Aldrin

Solar System Exploration @ 50 Symposium



Apollo 11 – Comparison #2

HSK
Armstrong

PKS
Aldrin
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Mutually Beneficial Partnership

Whenever Parkes supports NASA space missions, 
CSIROCSIRO getts a bbetttter radidio ttellescope andd iin retturn NASANASA 

has a more capable antenna for the next mission.
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Conclusion

“ … the Parkes Telescope is like a trusted friend, ‘always 
there when we need a hand’. The relationshipp between the 
CSIRO and NASA is very much like that between the
United States and Australia, as friends that share common 
values and dreal d msd .”

His Excellency, J. Thomas Shieffer,

UnitedUnited StatesStates AAmbassadormbassador toto AustraliaAustralia

Official Launch of the Mars Tracks

Friday, 31 October 2003.
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Epilogue

On 27 August 1962, Mariner 2,  the first 
interplanetary spacecraft, was launched to 

VVenusenus.

WhenWhen NewNew HorizonsHorizons arrivesarrives aatt PlutoPluto inin JulyJuly 20152015

In the space of a single human life-time the entire 
Solar System would have been explored.

Wow !
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TThhanankk  h kh k yoyouu

CSIRO Astronomy and Space Science

CASSCASS  PaParrkkeess  RadioRadio  TeTelleessccooppee
JohnJohn  SarkissianSarkissian
OperOperaattionsions  ScienScienttisistt

tt +61+61 22  68616861‐‐17691769
ee John.Sarkissian@John.Sarkissian@csircsiro.auo.au
ww wwwwww.park.parkees.as.attnnff.csir.csiroo.au.au/people//people/ssar049/ar049/



Apollo 11 – TV Decision Flow

PKS Sydney Video

Australian

HSK

Australian
Selection 

GDSGDS

International Broadcast
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Houston TV



Apollo 11 – TV Broadcast

Time Video Transmission
00:0000:00

00:31

TVTV on:on: PicturePicture isis fromfrom GDSGDS (upside(upside down)down)

Picture is reversed

01:39 Picture switched to HSK

02:20

04:42

05:36

Armstrong steps onto the Moon

Picture back to GDS (negative)

Picture switched to HSK

06:49 Picture back to GDS

08:51 Parkes Main Beam picture
Goldstone
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Apollo 11 – Comparison #1

GDS
Armstrong

PKS
Aldrin
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Apollo 11 – Comparison #2

HSK
Armstrong

PKS
Aldrin
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Apollo 11 – Comparison #3

SSTV pictures were superior to the 
scascan-coconveerteded imagesages!
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A Search for the Apollo 11 Tapes

Where are these tapes?

Stan Lebar (ex-Westinghouse)

DickDick NafzgerNafzger (GSFC)(GSFC)

Bill Wood (ex-Goldstone)

CColilin MMackkellllar (HSK(HSK webb sitite))

John Sarkissian (CSIRO)
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The Restored Apollo 11 Video

24 August 2011

“This restored video is a valuable contribution to space 
exploration and space communication history”

-
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- NeilNeil ArmstrongArmstrong



Curiosity

5 August: A Double Rainbow Over The DISH
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Curiosity – Landing on 6 August

The landing occured at 3:31 PM (AEST)

The EDL lasted 7 minutes

UHF Telemetry at 401.5 MHz

At each critical phase the
UHF signal was Doppler shifted
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Curiosity – Landing on 6 August

TTrracking Marsacking Mars
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What did we see – Doppler Variations
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What did we see? – Doppler Variations
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What did we see? – Doppler Variations
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What did we see? – Doppler Variations
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What did we see? – Doppler Variations

Interference?
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MSL Signal (sky frequency)
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Celebrations

Elated (but subdued)Elated (but subdued)
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Early Concepts
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Barnes Wallis

Chief Engineer of 
Metropolitan-Vickers
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